wo 99/06061 



PCT/US98/15563 



. -63- 
Claims 

1 . A method for snmulating an immune response specific toward a naturally- 
occurring protein in an animal having an immune system including T cells, said 
method comprising administering to said animal an altered protein or polypeptide 
fragment thereof derived frorA said naturally-occurring protein, w^herein an unstable 
polypeptide segment has been inserted by artifice into said altered protein. 

2. The method of claim 1, wherein said naturally-occurring protein is from a 
pathogen. 

3. The method of cla im 2 ^ wherein said altered protein or polypeptide 
fragment thereof is administered to said animal to prevent infection of said animal 
with said pathogen. 

4. The method of claim 1, wherein said naturally-occurring protein is from a 
neoplastic cell, 

5. The method of claim 4, wherein said altered protein or polypeptide 
fragment thereof is administered to said animal to inhibit growth of said neoplastic 
cell in said animal. 

6. The method of claimj, wherein said altered protein or polypeptide 
fragment thereof is administered with a pharmaceutically acceptable carrier, an 
adjuvant or both. 



7. The method of claiinj,, wherein said animal is a mammal. 

8. The method of claim 7, wherein said mammal is a human. 
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9. A method for increasing the mHtuinogenicity of a naturally-occurring 
^^rotein, said method comprising ms^ing by artifice into said naturally-occurring 
protein an unstable polypeptuJ^egment to produce an altered protein. 



1 0. The method ®f claim 9, wherein said altered protein or polypeptide 
fragment thereof is in a vatcine. 

11. The method of claim J , or 9, wherein said unstable polypeptide segment 
comprises at least twelve aminp acid residues. 




12. The method of claim ^ll, wherein not more than 30% of said amino acid 
residues are selected from the group of amino acid residues consisting of isoleucine, 
10 leucine, valine, tyrosine, phenylalanine, tryptophan, threonine, and methionine. 



1 3. The method of cl aims or 9, wherein said unstable polypeptide segment 
comprises a polypeptide sequence\hat is specifically recognized by a protease. 

14. The method of clairnl_^ 9, wherein said unstable polypeptide segment 
has an average hydrophobicity vklue that is/lower than the average hydrophobicity 



1 5 value of said altered protein; has^dfs^quence conservation that is lower than a 

sequence conservation of said Alterid protein; has an amide protection factor that is 
lower than 10^ wherein said altered Weirf is in a native conformational state; has an 
average amide protection fact&r that>Juower than the average amide protection factor 
for said altered protein in a denatured conformational state; has an NMR order 

20 parameter (S^) of less than 0.8; or has anWerage B-factor value that is higher than the 
average B-factor value of said altered protein. 



15. The method oA^laim 1 or 9, wherein said altered protein comprises a T 
cell epitope. 
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16. The method of claim U , wherein said unstable polypeptide segment is 
inserted N-terminally adjacent to said T cell epitope. 

17. The method of claim 15, wherein the C - terminal portion of said unstable 
polypeptide segment overlapsUieN - terminal portion of said T cell epitope, 

1 8. The method of claim 15 , wherein said T cell epitope has an average 
hydrophobicity value that is^^higher than the average hydrophobicity value of said 
altered protein; has a sequence conservation that is higher than a sequence 
conservation of said altered protein; has an amide protection factor that is greater than 
10"* wherein said altered protein is in a native conformational state; has an average 
amide protection factor that is higher than the average amide protection factor for said 
altered protein in a denatured conformational state; has an NMR order parameter (S^) 
of greater than 0.7; or has an average B-factor value that is lower than the average B- 
factor value of said altered protein. 



19. The method of clairrn5, wherein at least 30% of the amino acid residues 
of said T cell epitope are selected from the group of amino acid residues consisting of 
isoleucine, leucine, valine, tyrosine, phenylalanine, tryptophan, threonine, and 
methionine. 

20. A method for detecting in a substantially pure protein a polypeptide 
segment that is likely to be a T-cell epitopV said method comprising the steps of: 

(a) identifying an unstable poiypeptide segment in said protein; and 

(b) identifying a second polypeptide^ginent adjacent to said unstable 
polypeptide segment in said protein, said secon\i n^dypeptide segment likely to be a T 
cell epitope. \ \ 

21. The method of claim 20, wherein said unstable polypeptide segment 
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comprises at leist twelve amino acid residues. 

22. The method of claim 2 1 , wherein not more than 30% of said amino acid 
residues are selected from the group of amino acid residues consisting of isoleucine, 
leucine, valine, tyrosine, phenylalanine, tryptophan, threonine, and methionine. 

23. The methPd of claim 20, wherein said unstable polypeptide segment 
comprises a polypeptide sequence that is specifically recognized by a protease. 

24. The method &f cla im 20 , wherein said unstable polypeptide segment has 
an average hydrophobicitA value that is lower than the average hydrophobicity value 
of said protein; has a sequence conservation that is lower than a sequence 
conservation of said protein;Vias an amide protection factor that is lower than 10"* 
wherein said protein is in a naWe conformational state; has an average amide 
protection factor that is lower average amide protection factor for said protein 
in a denatured confonnational jstke Aas an NMR order parameter (S^) of less than 
0.8; or has an average B-factor vafye that is higher than the average B-factor value of 
said protein. \ 

25. The method of claim 20, wherein said unstable polypeptide segment is N- 
terminally adjacent to said second polyVeptide segment. 

26. The method of claim 20, whekein the C - terminal portion of said unstable 
polypeptide segment overlaps the N - termhial portion of said second polypeptide 
segment. \ 

27. The method of claim20, wherein Wid second polypeptide segment has an 
average hydrophobicity value that is higher thaA the average hydrophobicity value of 
said protein; has a sequence conservation that is higher than a sequence conservation 
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of said protein; has an imide protection factor that is greater than 10"^ wherein said 
protein is in a native ccfciformational state; has an average amide protection factor that 
is higher than the average amide protection factor for said protein in a denatured 
conformational state; has an NMR order parameter (S^) of greater than 0.7; or has an 
average B-factor value that is lower than the average B-factor value of said protein. 

28. The method of claim 20, wherein at least 30% of the amino acid residues 
of said second polypeptide segment are selected from the group of amino acid 
residues consisting of isolducine, leucine, valine, tyrosine, phenylalanine, tryptophan, 
threonine, and methionine. \ 

29. A method for identifying the most immunogenic protein in a group of 
proteins, said method comprising identifying the protein comprising the most unstable 
polypeptide segment in said group of proteins, wherein said identified protein is the 
most immunogenic protein in sdS3~^up of proteins. 

30. The method of dlaim jB, Wherein said most immunogenic protein is 
substantially purified and said group of proteins is from a neoplastic cell, a pathogen, 
a foodstuff, an allergen, or a tissue targeted in an autoimmune disease. 

31 . The method of claim 29, wherein said unstable polypeptide segment 
comprises at least twelve amino acid residues. 

32. The method of claim 31, wherein not more than 30% of said amino acid 
residues are selected from the group of amino acid residues consisting of isoleucine, 
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of said group of proteins; has the lowest sequence conservation of any unstable 
polypeptide segment of said group of proteins; has the lowest average amide 
protection factor of anyVinstable polypeptide segment of said group of proteins 
wherein said proteins in kaid group are in a native conformational state; has the lowest 
average amide protection Vactor of any unstable polypeptide segment of said proteins 
wherein said proteins in said group are in a denatured conformational state; has the 
lowest NMR order parameter (S^) of any unstable polypeptide segment of said group 
of proteins; or has the averaga highest B-factor value of any unstable polypeptide 
segment of said group of protems. 

34. The method of claim 129, wherein said protein comprises a T cell epitope. 

35. The method of claim 34 wherein said most unstable polypeptide segment 
is N4erminally adjacent to said T cell epitope. 

36. The method of claim 34Whe|iin the C - terminal portion of said most 
unstable polypeptide segment overlapslfte N - terminal portion of said T cell epitope. 

37. The method of claim 34, wher^n said T cell epitope has an average 
hydrophobicity value that is higher than the average hydrophobicity value of said 



protein; has a sequence conservation that is higher than a sequence conservation of 
said protein; has an amide protection factor that is greater than lO'' wherein said 
protein is in a native conformational state; has an average amide protection factor that 
is higher than the average amide protection factoV for said protein in a denatured 
conformational state; has an NMR order parameter (S^) of greater than 0.7; or has an 
average B-factor value that is lower than the average B-factor value of said protein. 



38. The method of cjaim^4, wherein at least jK)% of the amino acid residues 
of said T cell epitope are selected from the group of amVo acid residues consisting of 
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isoleucine, leucine, Waline, tyrosine, phenylalanine, tryptophan, threonine, and 
methionine, \ 

39. A methodVbr treating an animal that has or is at risk for developing an 
allergic response, said Wthod comprising administering to said animal a protein or 
polypeptide fragment thS^eof from an allergen, wherein said protein or polypeptide 
fragment thereof is identified as comprising the most unstable polypeptide segment in 
a group of proteins of said illergen. 

40. A method for treeing an animal that has or is at risk for developing an 
autoimmune disease, said method comprising administering to said animal a protein 
or polypeptide fragment thereofilrbm a tissue targeted in said immune disease 
wherein said protein or polyijieptu^ragment thereof is identified as comprising the 
most unstable polypeptide sa^mpfct in a group of proteins of said tissue targeted in 
said autoimmune disease. \ 

41. The method of claim 39 or 40, wherein said protein or polypeptide 
fragment thereof is in a tolerogen! \ 

42. The method of claim 39 or 4^, wherein said protein or polypeptide 
fragment thereof is administered orally oAwherein said protein or polypeptide 
fragment thereof is administered with a phkrmaceutically acceptable carrier. 

43. The method of claim 39 or 40, wherein said animal is a mammal. 

44. The method of claim 43, wherein SBid mammal is a human. 



45. Asubst; 
inserted by artifice. 



itiai: 



ire antigen comprising an unstable polypeptide segment 
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46. The antigen of claim 45, wherein said unstable polypeptide segment 
comprises at least twelve amino^acid residues. 

47. The antigen of claim 46, wherein not more than 30% of said amino acid 
residues are selected from the group of amino acid residues consisting of isoleucine, 
leucine, valine, tyrosine, phenylalanine, tryptophan, threonine, and methionine. 



48. The antigen of claim 45^ wherein said unstable polypeptide segment 
comprises a polypeptide sequence t!hat is specifically recognized by a protease. 

49. The antigen of claim Js, wherein said unstable polypeptide segment has 
an average hydrophobicity value |hat is lower than the average hydrophobicity value 
of said substantially pure antigey, has a sequence conservation that is lower than a 
sequence conservation of said substantially pure antigen; has an amide protection 
factor that is lower than lO** wherein said substantially pure antigen is in a native 
conforaiational state; has an average amide protection factor that is lower than the 
average amide protection factor for said substantially pure antigen in a denatured 
conformational state; has an NMR order parameter (S^) of less than 0.8; or has an 
average B-factor value that is/higher than the average B-factor value of said 

50. T^e^tifgen^©^ 45, wherein said substantially pure antigen 
comprises a T celLepitie^eJ 



5 1 . The antigen yf claim 50, wherein said unstable polypeptide segment is 
inserted N-terminally adjacent to said T cell epitope. 



52. The antigen of claim 50, wherein the C - terminal portion of said unstable 
polypeptide segment oVerlaps the N - terminal portion of said T cell epitope. 
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53. The antigen of claim 50, wherein said T cell epitope has an average 



hydrophobicity value that is higheii than the average hydrophobicity value of said 
antigen; has a sequence conservation that is higher than a sequence conservation of 
said antigen; has an amide protect on factor that is greater than 10"* wherein said 
antigen is in a native conformational state; has an average amide protection factor that 
is higher than the average amide protection factor for said antigen in a denatured 
conformational state; has an NMR order parameter (S^) of greater than 0.7; or has an 
average B-factor value that is lower than the average B-factor value of said antigen. 



54. The antigen of claimSO, wherein at least 30% of the amino acid residues 



of said T cell epitope are selected from the group of amino acid residues consisting of 
isoleucine, leucine, valine, tyrosine, phenylalanine, tryptophan, threonine, and 



methionine. 
55. 

pharmaceutica 




56. Avaccinj 



of cmj.ni_45, wherein said antigen is associated with a 
le/ca rrier, an adjuvant, or both. 

sing the antigen of claim 45. 



57. A tolerogen comprising the antigen of claim 45. 




